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Chapter 1

INTRODUCTION
At the 2012 World Health Assembly, member states agreed 
to a goal of reducing rates of premature death from non-
communicable diseases (NCDs) by 25 percent by 2025, 
starting from a 2008 baseline (WHO 2011a, 2011b). The 
United Nations (UN) Sustainable Development Goals for 
2030, announced in September 2015, will include reducing 
premature death from NCDs, of which cancer is a substan-
tial part (map 1.1).

This chapter summarizes the analyses and conclu-
sions of the 79 authors of this volume on cancer, Disease 
Control Priorities, 3rd edition (DCP3 Cancer), and ana-
lyzes interventions for effectiveness, cost-effectiveness, 
affordability, and feasibility in low- and middle-income 
countries (LMICs; see box 1.1 for key messages). The 
intent is to help governments of LMICs commit to 
locally appropriate national cancer control strategies 
that will include a range of cost-effective interventions, 
customized to local epidemiological patterns and avail-
able funding, and to convey this commitment widely 
to their populations. Where affordable treatment can 
be provided, conveying this to the public can motivate 
people to seek treatment when their cancer is at an ear-
lier, much more curable stage. Providing a package of 
services that addresses a large part of the cancer burden 
will go a long way toward helping countries reach the 
new NCD goals. DCP3 Cancer is one of nine planned 
volumes in the DCP3 series (box 1.2).

The DCP3 package includes prevention strategies, but 
many cancers cannot be prevented to any great extent 
by available methods. Some can be treated effectively 
(breast and childhood cancers, for example), however, 
and the availability of effective treatment bolsters public 
confidence in the overall program (Brown and others 
2006; Knaul and others 2011; Sloan and Gelband 2007). 
Cancer control programs can mobilize broad political 
support, as happened in Mexico with the addition of 
breast cancer and childhood cancer treatment into 
expanded national health insurance coverage (Knaul 
and others 2012).

In high-income countries (HICs), most who 
develop cancer survive, although survival depends 
strongly on the type of cancer (table 1.1). In LMICs, 
less than one-third survive, and in some the propor-
tion is much smaller (Ferlay and others 2015). The 
differences in survival are due partly to differences in 
the patterns of cancer incidence; some types of can-
cer that are common in many LMICs, such as lung, 
esophagus, stomach, and liver cancers, have a poor 
prognosis even in HICs (Bray and Soerjomataram 
2015, chapter 2 in this volume). The other major con-
tributor to poor outcomes is that many fewer people 
come for treatment when their cancer is at an early, 
curable stage than in HICs (Allemani and others 2015; 
Ferlay and others 2015).

The aim of DCP3 is to identify cost-effective, feasible, 
and affordable interventions that address significant 
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Cancer deaths (thousand):
Mainly tobacco-related
Mainly infection-related 130

Other 570
Total 1,000

High-income

Cancer deaths (thousand):
Mainly tobacco-related
Mainly infection-related 540

Other 810
Total 1,910

Upper-middle-income

300

560

MAP 1.1 Cancer Mortality Before Age 70 Years, by World Bank Income Groupings, 2012

Source: Based on WHO Global Health Estimates (WHO 2012)
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Cancer deaths (thousand):
Mainly tobacco-related 
Mainly infection-related 90

Other 190
Total 350

Low-income

Cancer deaths (thousand):
Mainly tobacco-related  260
Mainly infection-related 260

Other 650
Total 1,170

Lower-middle-income
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Box 1.1

Key Messages

Cancer is already a major cause of death in low- and 
middle-income countries (LMICs), particularly in 
middle-income countries, and will increase as a per-
centage of deaths in all LMICs, driven by population 
aging and faster declines in other causes of death.

In most populations, helping current tobacco 
users to quit and young people not to start smoking 
are the most urgent priorities in cancer prevention 
(and in the control of other noncommunicable 
diseases), along with vaccination against hepatitis 
B and the human papillomavirus (HPV). Higher 
tobacco taxes and accompanying interventions will 
reduce cancer incidence and generate substantial 
extra revenues for governments.

Other than tobacco- and virus-related cancers, 
however, most of the increase in cancer incidence is 
not currently preventable, but many cases of cancer 
can be effectively treated. Early breast cancer and 
cervical cancer are common, and often curable; pre-
cancerous cervical lesions are even more curable. 
Childhood cancers are relatively rare, but some 
are highly curable. The interventions supported by 
the analyses in this Disease Control Priorities, 3rd 
edition (DCP3 Cancer) go beyond current World 

Health Organization best buys, which are limited 
to interventions that are deliverable in primary care 
settings.

The DCP3 essential package of cost-effective and 
feasible interventions would, if fully implemented, 
cost an additional $20 billion per year, or 3 percent 
of total public spending on health in LMICs; 2.6 per-
cent in upper-middle-income countries (UMICs); 
and 5 percent in lower-middle-income countries; 
but 13 percent in low-income countries (LICs). In 
per capita terms, this would cost $5.70, $1.70, and 
$1.70 annually in UMICs, lower-middle-income, 
and LICs, respectively. Such increases are potentially 
feasible in all but the LICs, which would require 
external support.

Cancer services that are considered appropriate 
for a national cancer strategy should be covered 
through universal health coverage as soon as coun-
tries are able to do so.

Global initiatives for cancer control in LMICs 
are needed to lower the costs of key inputs for the 
essential package, including large-scale commodity 
purchases; to expand technical assistance; and to 
promote cancer research.

disease burdens in LMICs (box 1.3). Accordingly, we 
have examined the following:

1. The avoidable burden of premature death (defined as 
before age 70, which approximates current global life 
expectancy) from cancer in LMICs (table 1.1)

2. The main effective interventions for the prevention, 
early detection, treatment, and palliation of cancer, 
and their cost-effectiveness

3. The costs and feasibility of developing health 
 system infrastructure that could deliver progres-
sively wider coverage of a set of cost-effective cancer 
services.

Using these inputs, we define an “ essential  package” 
of cost-effective interventions for cancer and discuss 

their affordability and feasibility, which differ mark-
edly between low-, lower-middle-, and upper-middle- 
income countries. Even within the same income 
categories, countries may differ widely in epidemio-
logical patterns and health systems, resulting in dif-
ferent country- specific essential packages. Hence, this 
is not intended to lead to a common cancer plan for 
all LMICs, but to identify elements that will be appro-
priate in many countries and spur discussion within 
countries about rational cancer control planning and 
implementation. The result would be national cancer 
plans that are tailored to local conditions but retain 
the  characteristics of effectiveness, cost- effectiveness, 
feasibility, and affordability. Finally, we review some 
ways in which global initiatives could help LMICs to 
expand cancer control.
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Box 1.2

From the Series Editors of Disease Control Priorities, 3rd Edition

Budgets constrain choices. Policy analysis helps 
decision makers achieve the greatest value from 
limited available resources. In 1993, the World Bank 
published Disease Control Priorities in Developing 
Countries (DCP1), an attempt to assess systemat-
ically the cost-effectiveness (value for money) of 
interventions that would address the major sources 
of disease burden in low- and middle-income coun-
tries [Jamison and others 1993]). The World Bank’s 
1993 World Development Report on health drew 
heavily on the findings in DCP1 to conclude that 
specific interventions against noncommunicable 
diseases were cost-effective, even in environments in 
which substantial burdens of infection and under-
nutrition persisted.

DCP2, published in 2006, updated and extended 
DCP1 in several respects, including explicit con-
sideration of the implications for health systems 
of expanded intervention coverage (Jamison and 
others 2006). One way that health systems expand 
intervention coverage is through selected platforms 
that deliver interventions that require similar logis-
tics but address heterogeneous health problems. 
Platforms often provide a more natural unit for 
investment than do individual interventions, and 
conventional health economics has offered little 
understanding of how to make choices across plat-
forms. Analysis of the costs of packages and plat-
forms—and of the health improvements they can 
generate in given epidemiological environments—
can help guide health system investments and 
development.

DCP3 differs substantively from DCP1 and 
DCP2 by extending and consolidating the con-
cepts of platforms and packages and by offering 
explicit  consideration of the financial risk protection 
objective of health systems. In populations lacking 
access to health insurance or prepaid care, medical 
expenses that are high relative to income can be 
impoverishing. Where incomes are low, seemingly 

inexpensive medical procedures can have cata-
strophic financial effects. DCP3 offers an approach 
that explicitly includes financial protection as well as 
the distribution across income groups of the finan-
cial and health outcomes resulting from policies (for 
example, public finance) to increase intervention 
uptake (Verguet, Laxminarayan, and Jamison 2015). 
The task in all the volumes has been to combine the 
available science about interventions implemented 
in very specific locales and under very specific con-
ditions with informed judgment to reach reasonable 
conclusions about the impacts of intervention mixes 
in diverse environments. The broad aim of DCP3 is 
to offer, for consideration and adaptation, essential 
intervention packages—such as the essential cancer 
package in this volume—and their related delivery 
platforms. This information will assist decision 
makers in allocating budgets so that health system 
objectives are maximally achieved.

The nine volumes of DCP3 are being published 
in 2015 and 2016 in an environment in which 
serious discussion continues about quantifying the 
sustainable development goal (SDG) for health (UN 
2015). The analyses in DCP3 are well-placed to assist 
in choosing the means to attain the health SDG and 
assessing the related costs. The final volume will 
explore SDG-related and other broad policy con-
clusions and generalizations, based on the analytic 
findings from the full set of volumes. Each indi-
vidual volume will provide valuable, specific policy 
analyses on the full range of interventions, packages, 
and policies relevant to its health topic.

Dean T. Jamison

Rachel Nugent

Hellen Gelband

Susan Horton

Prabhat Jha

Ramanan Laxminarayan
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Table 1.1 Worldwide Cancer Deaths in 2012 at Ages 0–69 by Cancer Site and Country Income Grouping, and 5-Year Survival 
Rates in Low-, Middle-, and High-Income Countries

Population in billions
Cause of cancer and other deaths

Annual Deaths, age 0–69 years (thousands) by World Bank country 
income group

5-year survival (%), 
cancer registry data

Low 
income 

0.8

Lower-
middle 
income 

2.4

Upper-
middle 
income 

2.3

High 
income 

1.2

World
(total)

6.7

Low or 
middle 
income 

5.5

High 
income 

1.2

Cancer, by site (ICD-10 C00-99)

 Lung, mouth, and esophagus 70 260 560 300 1,200 10 20

 Liver 30 90 270 60 440 10 20

 Breast 30 140 110 80 360 75 90

 Stomach 20 80 210 50 360 20 40

 Colon or rectum 20 80 120 100 310 50 60

 Cervix 40 90 60 20 200 55 65

 Ovary 8 30 30 30 100 25 40

 Leukemia, age 0–14 years 3 10 10 2 30 65 90

       age 15–69 years 10 40 60 30 140 30 50

 Prostate 4 10 20 20 60 70 90

 Other/unknown site 110 330 470 310 1,220 — —

All cancers (% of all causes) 350 (6%) 1,170 (6%) 1,920 (22%) 1,000 (37%) 4,400 (14%) — —

All noncommunicable diseases 1,660 6,300 5,950 2,200 16,070 — —

Communicable/external causes 4,100 7,380 2,650 500 14,660 — —

All causes 5,760 13,680 8,600 2,700 30,730 — —

Sources: Population and mortality based on data from the UN Population Division (UNPD 2012) and WHO Global Health Estimates (WHO 2012). Estimated 5-year survival based on Allemani and 
others 2015.
Note: Number of deaths above 10,000 are rounded to the nearest 10,000, so totals may differ. Estimated fi ve-year survival rounded to the nearest 5 percent. — = Not applicable.

EVOLVING CANCER BURDEN
The WHO’s International Agency for Research on Cancer 
(IARC) estimates that in 2012 there were 14 million new 
cases of cancer and 8 million deaths from cancer, more 
than half of them in people younger than age 70 years 
(table 1.1) (Ferlay and others 2015). Of the 4.4 million 
cancer deaths before age 70, 3.4 million were in LMICs; 
1.9 million in UMICs, 1.2 million in lower-middle-in-
come countries, and 0.3 million in LICs. Two-thirds of 
the cancer deaths before age 70 years in LMICs were can-
cers of the lung, mouth, or esophagus (0.9 million, many 
caused by tobacco), liver (0.4 million, many caused by 
vaccine-preventable hepatitis B infection), stomach (0.3 
million), breast (0.3 million), cervix (0.2 million, many 
caused by human papillomavirus [HPV] infection), and 
colon or rectum (0.2 million) (See table 1.1, figure 1.1; 

and Bray and Soerjomataram 2015; Ferlay and others 
2015; WHO 2012).

Worldwide, cancer death rates are slowly decreasing 
(table 1.2). Between 2000 and 2010, age-standardized 
cancer death rates before age 70 years fell by about 
1 percent per year, bolstered by worldwide declines in 
cervical cancer and stomach cancer, for reasons that are 
not fully understood. Male lung cancer rates decreased 
in some countries, but in lower-middle-income coun-
tries, the death rates from tobacco-associated cancers 
rose slightly.

Absolute numbers of cancer deaths and cancer as a 
proportion of all deaths will continue to rise because 
of three factors: world population is increasing, par-
ticularly in later middle age and old age; mortality 
from diseases other than cancer is decreasing; and 
in some major populations the effects of tobacco are 



 Summary 7

increasing (Jha 2009). Based on population growth 
alone (at 2010 death rates age-standardized to the 
expected 2030 population), more than 6 million can-
cer deaths are expected in 2030 in people younger 
than age 70 years, and an equal number in people 
age 70 years and older (table 1.3). Three-quarters of 
these future cancer deaths are expected to occur in 
 middle-income countries (MICs).

IMPACT ON HOUSEHOLDS
Counter to common perceptions, cancer death rates 
are often higher in lower-income groups than high- 
income groups. In India, the age-standardized death 
rate from cancer in middle age was twice that in illit-
erate as in educated populations (Dikshit and others 
2012). As are other NCDs, cancer is an important 
cause of catastrophic health expenditures that can push 
households into poverty (Hamid, Ahsan, and Begum 
2014; Hoang Lan and others 2013; Ilbawi, Einterz, and 

Nkusu 2013; John and others 2011), because in many 
LMICs, cancer surgery, radiotherapy, and chemother-
apy are paid for largely out of pocket. In Bangladesh 
(Hamid, Ahsan, and Begum 2014) and Cameroon 
(Ilbawi, Einterz, and Nkusu 2013), for example, high 
user fees increase the likelihood that patients will 
not return at all for cancer surgery. Conversely, in 
India, some standard types of cancer surgery (for 
example, mastectomy) are supposed to be provided 
at low, affordable cost in public hospitals; in China, 
the national health insurance scheme now offers stan-
dard types of cancer surgery at prices most people can 
afford. Nevertheless, even in China and India, cancer 
can still impose a major financial burden on families, 
especially in the lowest income groups, and in the case 
of India, cancer services are limited to certain large 
cities (Mallath and others 2014). An objective of DCP3 
is to evaluate interventions for their distributive effects, 
with particular emphasis on the effects on the poor and 
on impoverishment at any economic level because of 
health care expenses.

Box 1.3

Methods

The 79 authors of the 18 chapters in this volume 
surveyed the published and gray literature to identify 
cost-effective interventions for the cancers studied. 
Cancer-specific incidence and mortality data are from 
the International Agency for Research on Cancer’s 
GLOBOCAN (Ferlay and others 2015). Mortality 
data are from the World Health Organization’s Global 
Health Estimates (WHO 2012), and demographic 
estimates are from the United Nations (UNPD 2012).

The analyses were stratified by World Bank 
 country group classifications as defined by 2013 
per capita gross national income: 34 low- income 
 countries (less than US$1,045), 50 lower-middle- 
income countries (US$1,046 to US$4,125), and 
55 upper-middle- income countries (US$4,126 to 
US$12,745) (World Bank 2014a).

Cost-effectiveness estimates were compiled for 
each cancer and each intervention. Systematic searches 
were conducted in PubMed for all interventions 
covered in the volume, for studies in or including 
low- and middle-income countries (LMICs), pub-
lished in 2003–13 (Horton and Gauvreau 2015). For 
colorectal cancer, studies from high-income Asian 

economies were also sought. A recent review of the 
cost-effectiveness of cancer interventions for high- 
income countries (HICs) was also useful (Greenberg 
and others 2010). The studies identified used various 
outcome measures: life years saved, quality-adjusted 
life years (QALYs) gained, and disability-adjusted life 
years averted. Evidence from studies in LMICs was 
preferred, but rarely available. Evidence from HICs 
was considered in all cases, and evidence from high- 
income Asian economies was particularly important. 
We adopted the scale used by the Commission on 
Macroeconomics and Health (2001) to define very 
cost-effective, cost-effective, and cost- ineffective as 
costing < 1, 1–3, and > 3 times per capita income per 
QALY (or other measure), respectively. (Commission 
on Macroeconomics and Health 2001).

The essential package includes interventions 
rated as very cost-effective and cost-effective and 
considered potentially affordable and feasible in 
resource-constrained environments. Costs are 
expressed in 2012 prices. Costs are also expressed as 
a percentage of national public spending on health, 
estimated by the World Bank (World Bank 2014b).
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ESSENTIAL PACKAGES OF INTERVENTIONS
The DCP3 essential package of interventions for cancer 
is intended to be considered and modified as appropriate 
by governments. The specific interventions and the crite-
ria used to choose them (effectiveness, cost-effectiveness, 
feasibility, and affordability) are intended to help LMIC 
governments decide what to support and what not to 
support (Jamison 2015).

For MICs that already have cancer treatment centers 
and clinics, the DCP3 approach could be used to help 
evaluate additional interventions, now or in the future, 
or to re-assess some current activities; in all LMICs it 
could help ensure due consideration of how interven-
tions that are considered locally appropriate can achieve 
high population coverage.

The WHO has formulated a list of NCD best buys for 
LMICs, which were limited to services considered feasible 
at the primary care level. Those most relevant to cancer 
are three preventive measures: a set of tobacco control 
interventions, hepatitis B vaccination to prevent liver 
cancer, and some form of screening and treatment for 
precancerous cervical lesions (WHO 2011b). The DCP3 
Cancer essential package (table 1.4) adds HPV vaccination 
(also included by the Commission on Investing in Health 
[Jamison and others 2013]) to prevent cervical cancer. The 
DCP3 also adds treatment of early-stage cervical cancer 
(Denny and others 2015, chapter 4 in this volume); diag-
nosis and treatment for early breast cancer (Anderson and 
others 2015, chapter 3 in this volume); diagnosis and treat-
ment for selected, highly curable childhood cancers (Gupta 
and others 2015, chapter 7 in this volume); and palliative 
care (Cleary, Gelband, and Wagner 2015,  chapter 9 in this 
volume), including, at a minimum, opioid drugs for severe 
pain control. Treating early stage breast and cervical cancer 
includes quality surgery, which could also be available for 
many other early-stage resectable cancers. The package 
is organized according to delivery platforms, classified as 
national level policy, regulation, or community informa-
tion; primary health clinic or mobile outreach; first-level 
hospital; or specialized cancer center.

The cost of the essential package is estimated for the 
entire population, not restricted to age under 70 years. 
We estimated the global and per capita costs of each 
intervention in the package separately for low-income, 

Table 1.2 Changes in Deaths from All Causes and Cancer, by Country Income Group, Ages 0–69, 2000–10
(Percent change in mortality rate)

Change in % 2000–10 by World Bank country income group

Cause of death Low-income

Lower-
middle-
income

Upper-middle-
income High-income World

All cancers –6 –2 –12 –13 –10

Lung, mouth, esophagus (mainly 
tobacco-related)

–6 +1 –11 –12 –9

Cervix, liver, stomach (mainly 
infection-related)

–13 –2 –18 –24 –15

All other cancers –4 –3 –9 –12 –8

All causes –21 –15 –23 –17 –19

Sources: Based on data from IARC GLOBOCAN (Ferlay and others 2015) and WHO Global Health Estimates (WHO 2012).

Figure 1.1 Incidence and Mortality of Selected Cancers before Age 70 
Years, Low- and Middle-Income Countries, 2012
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 Summary 9

Table 1.3 Projected Deaths from All Causes and Cancer at Ages 0–69 Years, 2030
(at 2010 death rates, thousands)

Population/Cause of death
Low-

income

Lower-
middle- 
income

Upper-middle- 
income

High- 
income World

All Causes 8,620 18,110 11,600 2,960 41,290

Cancer 590 1,690 2,690 1,130 6,100

  Lung, mouth, esophagus 130 390 820 350 1,690

  Cervix, liver, and stomach 80 250 700 120 1,150

 All other cancers 380 1,050 1,170 660 3,260

Sources: Based on data from UNPD 2012 and WHO Global Health Estimates (WHO 2012).
Note: All deaths are rounded to nearest 10,000. All cancer deaths (in thousands) at ages 70+ would be 240, 800, 3,110, 2,450, and 6,600 in low-income countries, 
lower-middle-income countries, upper-middle-income countries, high-income countries, and worldwide, respectively.

Table 1.4 Essential Cancer Intervention Packagea

Cancer type/
Number of deaths, ages 
0–69 years, 2012
(thousands)

Platform for intervention delivery

Nationwide policies, regulation, 
or community information

Primary health clinic or 
mobile outreach

First-level 
hospitalb

Specialized cancer 
center/unitc

All cancers

3,230

Education on tobacco hazards, value of HPV and HBV vaccination, and importance of seeking early treatment for 
common cancers

Palliative care, including, at a minimum, opioids for pain reliefd

Selected tobacco- 
related cancers (oral, 
lung, and esophagus) 

900

Taxation; warning labels or plain 
packaging; bans on public smoking, 
advertising, and promotion; and 
monitoring

Cessation advice and 
services, mostly without 
pharmacological therapies

Breast cancer

280

Treat early-stage cancer 
with curative intente

Cervical cancer

180

School-based HPV vaccination Opportunisticf screening 
(visual inspection or HPV DNA 
testing); treat precancerous 
lesions 

Treat pre-
cancerous 
lesions

Treat early-stage cancer

Colorectal cancer

210

Emergency 
surgery for 
obstruction

Treat early-stage cancer 
with curative intent

Liver cancer

380

Hepatitis B vaccination 
(including birth dose)

Childhood cancers

80g

Treat selected early-stage 
cancer with curative 
intent in pediatric cancer 
units/hospitals

Note: Cancer totals are rounded to nearest 10,000. Education and basic palliative care are relevant for cancers at all ages. HBV = hepatitis B virus; HPV = human papillomavirus.
a. Red type denotes emergency care. 
b. First-level hospitals are referred to as district hospitals in some countries. 
c. Some interventions may take place at fi rst-level hospitals, by a specialized surgeon visiting once per month, for example. 
d. Palliative care should be available at all levels specifi ed in the table and in the home.
e. Early-stage cancer generally refers to stages I and II. 
f. Screening is opportunistic when a test is requested by a patient or offered by a practitioner to a patient attending for another reason. Organized screening is a well-defi ned 
process including formal invitations to participate, recalls, reminders, tracking results, ensuring follow-up, monitoring, and reporting program performance results.
g. Including some solid tumors. 
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lower-middle-income, and upper-middle-income 
countries. Most LMICs should be able to implement a 
locally customized essential package that covers most of 
their population by 2030, given anticipated increases in 
public spending on health (Jamison and others 2013). 
The schedule of implementation will vary, however, 
as some interventions—in particular, higher tobacco 
taxes and widespread pain palliation—can begin rap-
idly in many countries (Foley and others 2006; Sloan 
and Gelband 2007). By contrast, affordable availability 
of treatments that require considerable infrastructure 
development may take many years to achieve fully after 
a start is made.

Prevention
Most countries (183 worldwide) now vaccinate infants 
against hepatitis B, with global coverage estimated at 
81 percent in 2013. This will prevent many liver can-
cers some decades hence, but a birth dose, particularly 
important in countries with high mother-to-child trans-
mission, reached only 26 percent of newborns in 2011 
(WHO 2011c).

Seventy-five countries (including HICs) have begun 
national HPV vaccination programs and others are 
developing experience with the vaccine (Gavi 2013). 
In addition, Gavi, the Vaccine Alliance, is supporting 
pilot programs in several LICs in Sub-Saharan Africa. 
The delivery cost of reaching adolescent girls with three 
doses is the major barrier, as Gavi-subsidized vaccine 
costs only US$0.20 to US$0.40 per dose, while pro-
gram costs range between US$4 and US$13 per fully 
immunized girl (Denny and others 2015; Gavi 2013). 
Hepatitis B and HPV vaccinations will have their main 
effect on mortality during the second half of the cen-
tury, when the cohorts of immunized children reach 
middle age.

Tobacco control, notably much higher tobacco excise 
taxes (which result in marked increases in adult cessa-
tion), can have a more immediate effect: people who quit 
smoking before age 40 years avoid more than 90 percent 
of the risk they would have incurred had they continued 
to smoke (Jha and Peto 2014). This means a substantial 
saving of lives starting within 5–10 years after measures 
are put in place. Higher cigarette taxes also discourage 
youth initiation, which will prevent many deaths in the 
second half of the century. However, cessation remains 
uncommon in most LMICs, with adults quitting often 
as a result of cancer and other diseases, and not to avoid 
them. Only 28 countries are undertaking comprehensive 
tobacco control programs that include high taxes as a 
major strategy (WHO 2013). There are already some 
notable successes: France and South Africa used large 

tax increases in the 1990s to triple the price of cigarettes; 
by 2005, consumption had halved, but government reve-
nues from tobacco had doubled (Van Walbeek 2005). In 
France, lung cancer mortality among young adults fell 
shortly after the tax was raised. Brazil has also reduced 
smoking prevalence considerably (Monteiro and others 
2007). Despite severe industry opposition, Mexico, and 
very recently, India and the Philippines, have levied nota-
ble increases in cigarette taxes, and in Mexico cigarette 
sales have already started to decline (Jha and others 2015, 
chapter 10 in this volume; WHO 2013). The WHO’s 
Framework Convention on Tobacco Control, adopted 
by more than 180 countries, is an important enabler of 
country action on tobacco (Jha 2015).

Screening
The emphasis on diagnosing and treating cancers while 
they are still at an early stage might suggest the appro-
priateness of many cancer screening programs (Sullivan, 
Sullivan, and Ginsburg 2015, chapter 12 in this vol-
ume), but population screening is expensive (even if 
cost-effective, at least in some populations in HICs) 
and requires considerable infrastructure. Only oppor-
tunistic cervical screening (with or without some added 
outreach) meets the DCP3 criteria and is a suggested 
component of an essential package. Screening using 
visual inspection with acetic acid (which makes abnor-
mal tissue appear white) can detect precancerous lesions 
that can be treated inexpensively (often during the same 
visit) to prevent cervical cancer from developing (Denny 
and others 2015; Goss and others 2013). When conve-
nient, rapid diagnostic tests for the main carcinogenic 
types of HPV infection become affordable and available 
for use by fieldworkers, they could make such screening 
much more effective and reliable (Sankaranarayanan 
and others 2009). Two or three such screenings per 
lifetime, starting around age 35 years, at intervals of five 
to10 years, should reduce lifetime cervical cancer risk by 
more than half (Goldie and others 2005).

The essential package does not include any type 
of screening for prostate or breast cancer. Both have 
attracted significant controversy in HICs, although 
for different reasons. The most widespread means of 
prostate cancer screening is through a blood test for 
prostate-specific antigen (PSA, a protein produced at 
elevated levels by cancerous prostate cells), with or 
without digital rectal examination. Although it is a 
simple test, PSA is not supported by national programs 
because it leads to overdiagnosis and overtreatment, 
with many more men harmed by the side effects of 
overtreatment than are saved from prostate cancer. 
The U.S. Preventive Services Task Force discourages 
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PSA testing (U.S. Preventive Services Task Force 2012). 
By contrast, screening mammography for breast cancer 
is supported by most HICs as an expensive but moder-
ately effective measure, although the optimal age range 
for screening and screening frequency are still debated. 
Clinical breast examination might be a viable option 
in LMICs, but the effectiveness of this requires more 
research (Anderson and others 2015). Other common 
cancers with detectable precancerous stages are colorec-
tal cancer (precancerous polyps) (Rabeneck and others 
2015, chapter 6 in this volume) and oral cancer (visible 
lesions) (Sankaranarayanan and others 2015, chapter 5 
in this volume). Eventually, screening for more cancers 
may be added, but it is likely to be appropriate after 
effective treatment is established.

Diagnosis and Treatment
Accurate diagnosis is needed for cancer treatment, but 
shortages of trained pathologists and other laboratory 
technologists and lack of facilities and supplies critically 
limit diagnostic capacity in many LMICs (Gospodarowicz 
and others 2015, chapter 11 in this volume). In addition 
to an initial diagnosis of cancer (often based on biopsy 
specimens) that can help in assessing the need for major 
surgery, diagnostic services can help determine treatment 
strategies after surgery. The status of tumors, nodes, and 
metastases has long been clinically useful, and other tests 
on the tumor itself can determine post-surgical man-
agement. In particular, breast cancer surgical specimens 
should undergo reliable testing to see if they carry the 
estrogen receptor protein; if they do (that is, if the tumor 
is ER+), endocrine treatment will substantially reduce 
the risk of recurrence and death (box 1.4).

Treatment for early breast cancer and cervical cancer 
includes some or all of the following: surgery, radiother-
apy, chemotherapy, and targeted (for example, endo-
crine) therapy, that is, all the basic components of cancer 
care (Anderson and others 2011; Knaul and others 2011). 
For early cervical cancer, surgery is the primary treat-
ment and radiotherapy is an adjunct. For whatever 
is  considered complete treatment in a given country 
context, all components of care should be accessible by 
patients once treatment is started. Partial or incomplete 
treatment can cause side effects, but with less chance of 
clinical benefit.

Childhood cancer is rare (accounting for 1 percent of 
cancer deaths in HICs), representing by far the smallest 
burden of the cancers targeted by the essential package. 
Although they cannot be prevented, many common 
childhood cancers have high cure rates in HICs, making 
them feasible targets (Gupta and others 2015). Cure 
rates in most LMICs are far lower, but reasonably good 

outcomes have been achieved in specialized childhood 
cancer centers and through national referral and man-
agement plans, particularly for acute lymphoblastic 
leukemia, Burkitt lymphoma, and Wilms tumor (Gupta 
and others 2014).

Palliative Care
Many incurable cancers cause intractable pain. Opioid 
medications can generally relieve this pain, greatly 
improving the quality of the last few weeks or months 
of life for patients and families. The simplest and least 
expensive preparation, oral morphine, works for an 
estimated 90 percent of patients with severe terminal 
cancer pain (Foley and others 2006). It is also used by 
patients with HIV/AIDS and some other chronic condi-
tions. Palliative care is widely available only in HICs, but 
it could be made available in LMICs quite rapidly, even 
before other types of treatment. Palliative care includes 
more than pain control and is relevant throughout the 
course of illness, but pain control is the core and the 
greatest need is at the end of life.

With appropriate organization and cooperation from 
the government and the health care sector, opioids can 
be provided even in rural areas, at home, at low cost. The 
current reality is, however, that few people have access 
to effective pain medicines because of unnecessary and 
ill-conceived restrictions at the country level. In 2006 
(with only marginal progress since then), 66 percent of 
the world’s population lived in countries that had virtu-
ally no consumption of opioids, 10 percent in countries 
with very low consumption, 3 percent in countries with 
low consumption, and 4 percent in countries with mod-
erate consumption (Seya and others 2011).

Local Priority Conditions
The essential package can be customized and aug-
mented with locally appropriate and feasible interven-
tions. Examples include improved storage of grain and 
other foods to avoid fungal contamination that contrib-
utes to high liver cancer rates in parts of Africa and Asia 
(Gelband and others 2015, chapter 8 in this volume; 
Groopman, Kensler, and Wild 2008); opportunistic 
screening (especially of high-risk tobacco users) and 
treatment for precancerous lesions and early-stage oral 
cancer in India and other countries with high oral cancer 
burdens (Dikshit and others 2012; Sankaranarayanan 
and others 2015); screening and treatment for colorectal 
cancer in Argentina and Uruguay (Goss and others 2013; 
Rabeneck and others 2015); and elimination of liver 
flukes (with the drug praziquantel) to prevent bile duct 
cancer in the limited areas where flukes are common, 
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or treatment of schistosomiasis to prevent bladder or 
intestinal cancer in parts of Asia, the Middle East and 
North Africa, and Sub-Saharan Africa (IARC 1994). 
Finally, occupational hazards should be monitored and 
mitigated where necessary, for example, use of power 
tools on asbestos roofing or insulation, or heavy smoke 
pollution in houses (IARC 2012).

As important as what to include in a national can-
cer package is what to exclude. Cancer is notorious for 
exaggerated claims of causation (for example, nuclear 

power plants and folic acid) and claims of cure, even of 
advanced cancers and even within the health care sys-
tem itself. A guidepost for the former category of claims 
is IARC’s Monographs on the Evaluation of Carcinogenic 
Risks to Humans, which, since 1971, have evaluated 
more than 900 agents (http://monographs.iarc.fr/index.
php). Treating advanced cancers—although a com-
mon practice in HICs—is expensive, often painful for 
patients, and usually futile. Countries should carefully 
examine the resource requirements and likely success of 

Box 1.4

Possible Strategies for Treating Early Breast Cancer in LMICs

By definition, in early breast cancer (stage I or II), 
all detectable disease can be removed surgically, but 
micrometastases may remain that, perhaps years later, 
cause recurrence and death. Adjuvant treatments 
may be given after surgery to reduce this risk. In high- 
income countries, most women receiving appropri-
ate treatment for early breast cancer survive their 
disease (Early Breast Cancer Trialists’ Collaborative 
Group and others 2012). The success rate of breast- 
conserving surgery (lumpectomy) plus radiotherapy 
to the conserved breast is about the same as for mas-
tectomy (removal of the entire breast, and perhaps 
some local lymph nodes) and either can be offered, 
if safe radiotherapy is available. The most basic 
surgical procedure for stage II breast cancer is some 
form of mastectomy (Anderson and others 2015). 
In low- and middle-income countries (LMICs), for 
women with early breast cancer, the first requirement 
is good quality, safe surgery. In low-income countries 
(LICs), in particular, timely access to safe surgery is 
a major barrier. In middle-income countries (MICs), 
where there is generally better population access to 
surgical services, quality cancer surgery is the major 
surgical concern, particularly adequate resection 
of the tumor (Dare and others 2015). After techni-
cally successful surgery, treatments can be based on 
estrogen- receptor (ER) status, estimated recurrence 
risk, and general health (Anderson and others 2015).

The ER status of surgically removed breast can-
cers can be determined (for about US$10, in India). 
If the cancer is ER-positive, about five years of endo-
crine drug therapy substantially reduces the 15-year 
recurrence risk and is relatively nontoxic. Endocrine 

drugs, such as tamoxifen or, for post-menopausal 
women, an aromatase inhibitor (AI) (Early Breast 
Cancer Trialists’ Collaborative Group and  others 
2015), can be dispensed safely to outpatients and are 
available as relatively low-cost generics (although 
even generic tamoxifen costs about US$15 per 
year in India, and generic AIs currently cost about 
US$50 per year). Chemotherapy also reduces recur-
rence but is more toxic and requires more careful 
medical supervision to ensure safety and efficacy. 
New drugs, for example, trastuzumab, that target 
other breast cancer receptors are not at present 
cost-effective in LMICs.

Relatively simple regimens of generic cytotoxic 
drugs (for example, four cycles of daunorubicin and 
cyclophosphamide with drug costs of about $200 
in India) should be practicable wherever surgery is 
practicable (Anderson and others 2015), and could 
be offered to women who are otherwise in good 
health but whose disease has already spread from the 
breast to the local lymph nodes (Early Breast Cancer 
Trialists’ Collaborative Group and others 2012). 
More effective cytotoxic regimens (for example, with 
taxanes) would increase toxicity, drug costs, and 
supervision costs.

Finally, global initiatives might well help to 
lower the cost of cancer drugs and other com-
modities, and develop and disseminate standard-
ized resource-appropriate treatment protocols, such 
as those developed by the Breast Health Global 
Initiative. The successful global initiative to aid in 
the diagnosis and treatment of HIV/AIDS provides 
a model (Piot and Quinn 2013).

http://monographs.iarc.fr/index.php
http://monographs.iarc.fr/index.php
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such treatments in deciding not only which cancers to 
include in a package, but the appropriate interventions 
by stage. For advanced cancers with little possibility of 
cure, palliative care may be the best alternative.

COST-EFFECTIVENESS OF INTERVENTIONS
For most types of cancer, the cost-effectiveness liter-
ature for LMICs is slim (Horton and Gauvreau 2015, 
chapter 16 in this volume): nine studies were identified 
for breast cancer, two (plus four from high-income 
Asian countries) for colorectal cancer, one for liver 
cancer prevention, and none for pediatric cancer. 
Seventeen studies were sourced from an expert search 
for cervical cancer, and a recent systematic review of 
vaccines (Ozawa and others 2012) identified three 
studies for hepatitis B vaccination. A useful benchmark 
was to exclude from the essential package those inter-
ventions that are not clearly cost-effective in HICs. 
Most new drug treatments for advanced cancer fall 
in this category, such as bevacizumab (a monoclonal 
antibody) for metastatic breast cancer, which, at cur-
rent prices, does not meet cost-effectiveness criteria 
in the United Kingdom (Rodgers and others 2011) 
and other HICs (Dedes and others 2009; Montero 
and others 2012). Similarly, cetuximab (a monoclonal 
antibody for metastatic colon and lung cancers) plus 

irinotecan (a relatively new treatment for colon can-
cer) are not currently considered cost- effective in the 
United Kingdom (Tappenden and others 2007).

Excise taxes on tobacco (US$1–US$150 per 
disability- adjusted life year [DALY] averted) and hepa-
titis B vaccination (less than US$100/DALY averted) are 
very cost-effective in all LMICs. Opportunistic cervical 
 cancer screening and treatment of precancerous lesions 
are likely also to be very cost-effective in all LMICs. The 
cost-effectiveness of HPV vaccination depends cru-
cially on vaccine cost, but at US$15/per girl vaccinated, 
HPV vaccination is likely to be very cost-effective in all 
LMICs. Some aspects of the treatment for early breast 
cancer are cost-effective wherever breast cancer surgery 
has been performed (mainly MICs; less than US$150/
DALY averted) (figure 1.2).

COSTS OF PACKAGES
To provide per capita cost estimates for an essential pack-
age, we used available information on cost combined 
with demographic information from three large, diverse 
countries (Brazil, India, and Nigeria) (expressed in 2012 
U.S. dollars). Although Nigeria is a lower-middle-income 
country, we used its demographic structure and lack 
of existing facilities and human resources to represent 
the scenario of LICs, mainly in Sub-Saharan Africa. 

Figure 1.2 Cost-Effectiveness of Selected Interventions

Sources: (1) Zelle and others 2012; (2) Salomon and others 2012; (3) Insinga and others 2007; Praditsitthikorn and others 2011; Termrungruanglert and others 2012; (4) Ginsberg and 
others 2010; (5) Jha and others 2006; (6) Kawai and others 2012; Vanni and others 2012; (7) Prakash 2003; Griffi ths, Hutton, and Das Dores Pascal 2005; Kim, Salomon, 
and Goldie 2007.
Note: Studies used for calculations were from a systematic search, whose fi ndings are available online (annex 16A). Cost-effectiveness has not been calculated for elements of the 
essential package for which relevant data were entirely lacking. DALY = disability-adjusted life year; HPV = human papillomavirus; LIC = low-income country; MIC = middle-income 
country; QALY = quality-adjusted life year.
a. Based on a study reporting QALYs, not DALYs (the difference is small when interventions primarily reduce mortality). 
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To account for training, pathology services, and other 
system costs, we used a multiplier, equal to 50  percent of 
the intervention- based costs, drawn from similar costing 
studies for nutrition (Bhutta and others 2013) and health 
systems (Rao Seshadri and others 2015). However, we did 
not include the one-time investment costs for building 
hospitals, clinics, and other infrastructure that would 
eventually be needed to support cancer and other clinical 
services (Gospodarowicz and others 2015; Sloan and 
Gelband 2007).

The DCP3 essential package of cancer control inter-
ventions would cost roughly an additional US$5.70 

per capita in upper- middle-income countries, and 
US$1.70 per capita in both lower-middle- income 
countries and LICs (table 1.5). The annual cost of the 
essential package of  cancer services (table 1.6) in 2013 
dollars would be about US$13.8 billion, US$4.4 bil-
lion, and US$1.4 billion in those groups of countries, 
respectively. There are obvious caveats on the preci-
sion of the costs, including uncertainties of these costs 
by 2030. Importantly, drug costs can fall substantially 
as drugs go off patent, and global initiatives could fur-
ther reduce the prices of key generic drugs and other 
commodities.

Table 1.5 Approximate Per Capita Marginal Costs of the Essential Package for Low-Income, 
Lower-Middle-Income, and Upper-Middle-Income Countries
(2012 U.S. dollars)

Intervention
Low- 

income
Lower-middle-

Income
Upper-middle- 

income

Comprehensive tobacco control measures 0.05 0.07 1.06

Palliative care and pain control 0.05 0.06 0.06

HBV vaccination 0.08 0.04 0.04

Promote early diagnosis and treat early-stage breast cancer 0.43 0.43 1.29

HPV vaccination 0.23 0.23 0.40

Screen and treat precancerous lesions and early-stage cervical cancer 0.26 0.29 0.87

Treat selected childhood cancers 0.03 0.03 0.09

Subtotal 1.13 1.15 3.81

Ancillary services (50% of subtotal) 0.57 0.58 1.91

TOTAL COSTS 1.70 1.73 5.72

Source: Based on online annex 1A and Horton and Gauvreau 2015, annex 16A.
Note: HPV = human papillomavirus; HBV = hepatitis B virus.

Table 1.6 Resource Requirements for the Essential Cancer Intervention Package for LMICs

Expenditures Low-income Lower-middle income Upper-middle income Total LMICs

Public spending on health as % GDP, 
2013

2.0 1.8 3.1 3.0

Total public spending on health in 
2013 (US$ billions)

11 89 534 634

Required amount for cancer in 2013 
(US$ billions)

1.4 4.4 13.8 19.6

Cancer package as % of total public 
spending on health in 2013a

13.0 4.9 2.6 3.1

Note: GDP = gross domestic product; LMICs = low- and middle-income countries.
a. Based on spending data from World Bank 2014b.
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AFFORDABILITY AND DOMESTIC FINANCING 
OF ESSENTIAL CANCER SERVICES
The total estimated annual cost of the essential pack-
age of cancer interventions for all LMICs is about 
$20 billion dollars (2013 U.S. dollars). A useful metric 
is the cost of the package as a proportion of current 
total public spending on health. This is 2.6 percent in 
UMICs, 5  percent in lower-middle-income countries, 
and 13  percent in LICs. By comparison, HICs devote 
3–7 percent of their total health spending to cancer 
control (OECD 2013). Most LMICs allocate far less; 
cancer currently accounts for about 1  percent of health 
spending (public and private) in Brazil and India, and 
2 percent in China and Mexico (Goss and others 2013; 
IARC 2014; Knaul and others 2011).

Financing for cancer control will have to come 
mainly from national health care budgets, particularly 
in MICs, where rising incomes are enabling expansion 
of public financing for health (Jamison and others 2013; 
Knaul and others 2015, chapter 17 in this volume). 
South Africa, for example, has assessed which interven-
tions it might include in an expanded national health 
insurance package (Shisana and others 2006) and sim-
ilar work is underway in India (Jha and Laxminarayan 
2009; Rao Seshadri and others 2015). In LICs, it would 
be inappropriate for governments to shift to spend-
ing 13 percent of their health care dollars on cancer. 
External assistance will be needed in those countries to 
establish an expansion path for cancer control.

A clear principle to adopt is the eventual goal of 
coverage for every person—even if coverage expands 
gradually—but not coverage of everything (WHO 
2000), since poorly conceived plans may provide cover-
age of more expensive treatments for a few, while miss-
ing the opportunity to expand cost-effective population 
coverage. Public finance is not necessarily synonymous 
with public delivery (Musgrove 1996). Properly regu-
lated private hospitals, facilities, and providers can be 
contracted to deliver cancer control interventions (Jha 
and Laxminarayan 2009).

Several countries in Latin America are already 
expanding their health insurance systems from coverage 
limited to occupational groups or selected vulnerable 
groups, to more comprehensive coverage (Goss and 
others 2013). However, for some lower-middle-income 
countries and most LICs, substantial increases in pub-
lic finance for health, paired with economic growth 
or external assistance, would be needed to adopt a full 
package of interventions (Jamison and others 2013). 
Even those countries could benefit from considering 
the future cancer burden, costs, and financing to project 
a future cancer control plan. Higher tobacco taxes are the 

most important single cancer prevention intervention 
at a practical level, and a tripling of the excise tax on 
tobacco (thereby approximately doubling prices) could 
mobilize an additional US$100 billion worldwide in 
annual revenue (Jha and Peto 2014). For all LMICs, the 
epidemiologic dividend that accrues from a decreased 
burden of infectious disease should generate savings that 
can be spent on NCD control (Jamison and others 2011).

IMPLEMENTATION CHALLENGES FOR THE 
ESSENTIAL PACKAGE
Within the essential package, some aspects of interven-
tions may be implemented reasonably quickly, notably 
tobacco control measures that involve taxation and 
regulation (Jha and others 2015) and policy changes to 
increase access to opioids (although establishing nation-
wide programs and training a full cadre of providers may 
take years) (Cleary, Gelband, and Wagner 2015). Some 
interventions can be scaled to reasonably high coverage 
quickly with existing infrastructure, such as school-based 
HPV vaccination for adolescent girls, or hepatitis B vac-
cination for newborns. By contrast, other interventions 
will need expanded clinical access, most notably surgical 
treatment of early-stage breast cancer and cervical can-
cer (Dare and others 2015,  chapter 13 in this volume). 
Increasing surgical capacity is relatively expensive but 
feasible from an organizational perspective, especially 
if existing district hospitals can be strengthened (Mock 
and others 2015) (paired with central cancer clinical 
expertise). When high quality surgery becomes avail-
able, early-stage, resectable tumors of various types, in 
addition to breast and cervical lesions, can be removed. 
Expanding chemotherapy treatment requires an exten-
sive network of laboratories and  follow-up, which in 
LICs and lower-middle- income countries is currently 
feasible only in urban areas. Scaling up radiotherapy 
requires large capital expenditures, and substantial atten-
tion to clinical guidelines and treatment protocols as well 
as safety assurances (Jaffray and Gospodarowicz 2015, 
chapter 14 in this volume).

Particularly for LICs where minimal cancer services 
exist in the public sector, the needed expertise and 
resources for cancer treatment will require years of 
steady investment to expand physical and human infra-
structure. Elements that are missing or in short supply 
in LMICs (Bray and others 2014; Dikshit and others 
2012; Gospodarowicz and others 2015) include trained 
professionals in oncology and relevant disciplines; 
appropriately-equipped facilities, including radiotherapy 
facilities, pathology services, and other laboratory testing 
services (for example, estrogen-receptor testing for breast 
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cancer tissue; box 1.3); supplies, including chemother-
apy drugs; geographic access to facilities with affordable 
cancer services, including surgery; public awareness of 
the availability and effectiveness of cancer control inter-
ventions; and cancer incidence and cause-of-death data. 
As more people are successfully treated and live for many 
years, survivorship services (for example, rehabilitation, 
remedies for physical deficits caused by treatment, limit-
ing the social stigma associated with having had cancer, 
and follow-up for recurrence) will increase in impor-
tance (Hewitt, Greenfield, and Stovall 2005), but costs for 
survivorship are not included in our estimates.

The package emphasizes treatment for early-stage 
cervical and breast cancers (and similarly, early stages 
for other cancers included in specific country plans), 
because cure rates are substantially higher than they are 
for more advanced cancers. Surgery is particularly 
important, as surgery alone is curative for many early 
cancers. Although locally appropriate cervix screening, 
which will identify many precancers and early cancers, 
is included in the package, there is no corresponding 
screening intervention for breast cancer. Even without 
screening, however, LMICs might be able to achieve 
a somewhat earlier stage of presentation of common 
cancers by making affordable treatment available and 
communicating this to people. Historical evidence from 
HICs, illustrated by stage-shifting for cervix cancer in 
Sweden before organized screening began around 1960, 
supports this approach (Pontén and others 1995).

Cancer treatment can be organized through exist-
ing medical facilities (particularly district hospitals) or 
through specialized centers, but the key is to ensure good 
links between facilities (Sloan and Gelband 2007), which 
requires a centralized locus of control and the ability to 
adjust elements of the system that are not working to the 
benefit of patients (Gospodarowicz and others 2015). An 
example from childhood cancer illustrates this well. All 
children with cancer in Honduras (population 8 million) 
are treated in two centers that collaborate and communi-
cate closely (Metzger and others 2003). In contrast, chil-
dren with cancer in Colombia (population 48  million) are 
treated in more than 150 health care institutions of vary-
ing size, with little to no communication between centers 
(Gupta and others 2015). This adversely affects patient 
outcomes and costs. India, population 1.3 billion, faces 
more challenging coordination of care, but is building a 
National Cancer Grid (Pramesh, Badwe, and Sinha 2014) 
linking non-specialist hospitals to specialist cancer centers 
and providing them with current treatment protocols.

Building and improving a nation’s cancer control 
capacity requires attention to the quality of services, 
from pathology and diagnosis to surgery, chemother-
apy, radiotherapy, and palliative care (Gospodarowicz 

and others 2015). Upgrading hospitals to provide 
basic cancer surgical services (Mock and others 2015), 
developing cancer referral networks, tracking service 
performance, integrating the delivery of different types 
of services, and ensuring that financial flows accompany 
services are also required.

GLOBAL INITIATIVES FOR CANCER CONTROL
Only 1 percent of the US$30 billion development assis-
tance for health in 2010 was allocated to NCDs, only a 
portion of which was for cancer (IHME 2012). NCD 
funding is likely to increase somewhat with increas-
ing global recognition of the importance of NCDs. 
However, it is unlikely that significant global funds will 
be allocated to support national health systems to deal 
with cancer. As additional funding becomes available, 
we suggest three priorities for international support.

1. Lower the costs to countries of key inputs for the 
essential package and other cost-effective interven-
tions, such as HPV and other vaccines, cancer drugs 
(including  generics), screening tests (for example, 
HPV tests), laboratory reagents and other test com-
modities, surgery, radiotherapy machines, and other 
relevant goods. The Global Fund for AIDS, TB and 
Malaria; Gavi; the Clinton Health Access Initiative; 
and other international partnerships have devel-
oped mechanisms to reduce the price of a range of 
global commodities relevant to infectious disease 
control, utilizing economies of scale (relevant for 
purchases of drugs or radiotherapy machines), 
subsidies for reputable and affordable medicines, 
advanced market commitments, and similar inno-
vations (Piot and Quinn 2013). Similar efforts for 
cancer are possible, for example, as has been pro-
posed for radiotherapy by the Global Task Force 
on Radiotherapy for Cancer Control (Union for 
International Cancer Control [UICC]).

2. Expand technical assistance in cancer control. 
International and regional networks exist for many 
aspects of cancer care, such as treatment guide-
lines; networks on breast, cervical, and colorec-
tal cancer screening; childhood cancer treatment 
and research; and palliative care. Other support 
modalities, for example, twinning institutions, have 
typically involved institutions in HICs and LICs 
(North-South collaborations), but as in other areas, 
the opportunities should grow to add South-South 
collaborations. Within countries, peer-based and 
professional standards of cancer care and reporting 
of outcomes and performance for various facilities 
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can improve quality of care (Peabody and others 
2006; Varmus and Trimble 2011).

3. Support for research is a worthwhile investment for 
overseas developmental assistance. Research priori-
ties include tracking national cancer burdens, clinical 
trials, and implementation science, including research 
on delivery systems; cancer epidemiology and biol-
ogy; widely practicable, low-cost technologies; and 
economics (Trimble and others 2015,  chapter 15 in 
this volume).

BENEFITS OF EXPANDED CANCER CONTROL
Despite substantial challenges in most LMICs, appre-
ciable reductions in the cancer burden might well be 
possible by 2030, with even greater reductions by 2050 
and beyond (Norheim and others 2014), particularly 
through treating common cancers that are detected 
early, tobacco control that encourages widespread adult 
smoking cessation, and vaccination against hepatitis B 
and HPV.

Global cancer death rates at ages 0–69 years were 
declining at about 10 percent per decade during 2000–
10. If this were to continue, then from 2010 to 2030 
 cancer death rates will fall by almost 20 percent. A 
decrease of one-third in global cancer death rates by 
2030, as proposed recently (Norheim and others 2014), 
would require faster progress in LMICs, particularly 
marked increases in tobacco cessation. The WHO esti-
mates that tobacco control, HPV and HBV vaccination, 
and opportunistic cervical cancer screening could avoid 
about 6 percent of cancer deaths by 2030 (or about 
200,000 deaths before age 70 years annually). The DCP3 
essential package could achieve greater reductions. If, as 
expected, the availability of treatment shifts diagnoses 
for common, treatable cancers to earlier stages, further 
lives could be saved. The benefits of pain relief are not 
measured in lives saved, but are important.

Finally, cancer control contributes to reduced inequal-
ity in health, providing relatively larger benefits to the 
poor. In China, increased tobacco taxes and access to cer-
vical cancer prevention, such as screening and HPV vac-
cination, would disproportionately benefit those in the 
lowest income quintile by reducing deaths and through 
better financial risk protection from catastrophic health 
expenditures (Levin and others 2015, chapter 18 in this 
volume; Verguet and others 2015).

Cancer control is often approached with pessimism, 
but practicable, deliberate, cost-effective steps can enable 
many countries to reduce substantially by 2030 the 
suffering and premature death from cancer, with much 
greater improvements by 2050.

NOTES
Maps and figures in this chapter are based on incidence and 
mortality estimates for ages 0–69, consistent with reporting in 
all DCP3 volumes. The discussion of burden (including risk 
factors) and interventions, however, includes all ages unless 
otherwise noted.

The World Bank classifies countries according to four 
income groupings. Income is measured using gross national 
income per capita, in U.S. dollars, converted from local cur-
rency using the World Bank Atlas method. Classifications as of 
July 2014 are as follows:

• Low-income countries = US$1,045 or less in 2013

• Middle-income countries are subdivided:
• Lower-middle-income = US$1,046–US$4,125
• Upper-middle-income = US$4,126–US$12,745

• High-income countries = US$12,746 or more
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Zauber, and Fang-Hui Zhao.

REFERENCES
A llemani, C., H. K. Weir, H. Carreira, R. Harewood, 

D. Spika, and others. 2015. “Global Surveillance of Cancer 
Survival 1995–2009: Analysis of Individual Data for 



18 Cancer

25,676,887 Patients from 279 Population-Based Registries 
in 67 Countries (CONCORD-2).” The Lancet 385 (9972): 
977–1010. doi:10.1016/S0140-6736(14)62038-9.

A nderson, B. O., E. Cazap, N. S. El Saghir, C. H. Yip, 
H. M. Khaled, and others. 2011. “Optimisation of Breast 
Cancer Management in Low-Resource and Middle-Resource 
Countries: Executive Summary of  the Breast Health Global 
Initiative Consensus, 2010.”  The Lancet Oncology (4): 
387–98. doi:10.1016/S1470-2045(11)70031-6.

A nderson, B. O., J. Lipscomb, R. H. Murillo, and D. R. Thomas. 
2015. “Breast Cancer.” In Disease Control Priorities: Volume 
3, Cancer, edited by H. Gelband, P. Jha, R. Sankaranarayanan, 
and S. Horton. 3rd ed. Washington, DC: World Bank.

B hutta, Z. A., J. K. Das, A. Rizvi, M. F. Gaffey, N. Walker, 
and others. 2013. “Evidence-Based Interventions for 
Improvement of Maternal and Child Nutrition: What 
Can Be Done and At What Cost?” The Lancet 382 (9890): 
452–77. doi:10.1016/S0140-6736(13)60996-4.

B ray, F., and I. Soerjomataram. 2015. “The Changing Global 
Burden of Cancer.” In Disease Control Priorities: Volume 3, 
Cancer, edited by H. Gelband, P. Jha, R. Sankaranarayanan, 
and S. Horton. 3rd ed. Washington, DC: World Bank.

B ray, F., A. Znaor, P. Cueva, A. Korir, R. Swaminathan, and 
others. 2014. “Planning and Developing Population-Based 
Cancer Registration in Low- and Middle-Income Settings.” 
Technical Public ations, International Agency for Research 
on Cancer.

B rown, M. L., S. J. Goldie, G. Draisma, J. Harford, and 
J. Lipscomb. 2006. “Health Service Interventions for Cancer 
Control in Developing Countries.” In Disease Control 
Priorities in Developing Countries, edited by D. T. Jamison, 
J. Breman, A. R. Measham, G. Alleyne, M. Claeson, and 
others. 2nd ed. New York: Oxford University Press and 
World Bank.

C leary, J., H. Gelband, and J. Wagner. 2015. “Cancer Pain 
Relief.” In Disease Control Priorities: Volume 3, Cancer, 
edited by H. Gelband, P. Jha, R. Sankaranarayanan, and 
S. Horton. 3rd ed. Washington, DC: World Bank.

C ommission on Macroeconomics and Health. 2001. 
Macroeconomics and Health: Investing in Health for Economic 
Development. Geneva: World Health Organization.

D are, A. J., B. O. Anderson, R. Sullivan, C. S. Pramesh, 
C.-H. Yip, and others. 2015. “Surgical Services for Cancer 
Care.” In Disease Control Priorities: Volume 3, Cancer, 
edited by H. Gelband, P. Jha, R. Sankaranarayanan, and 
S. Horton. 3rd ed. Washington, DC: World Bank.

D edes, K. J., K. Matter-Walstra, M. Schwenkglenks, 
B. C. Pestalozzi, D. Fink, and others. 2009. “Bevacizumab 
in Combination with Paclitaxel for HER-2 Negative 
Metastatic Breast Cancer: An Economic Evaluation.” 
European Journal of Cancer 45 (8): 1397–406. doi:10.1016/J.
Ejca.2008.12.016.

D enny, L., R. Herrero, C. Levin, and J. J. Kim. 2015. “Cervical 
Cancer.” In Disease Control Priorities: Volume 3, Cancer, 
edited by H. Gelband, P. Jha, R. Sankaranarayanan, and 
S. Horton. 3rd ed. Washington, DC: World Bank.

D ikshit, R., P. C. Gupta, C. Ramasundarahettige, V. Gajalakshmi, 
L. Aleksandrowicz, and others. 2012. “Cancer Mortality in 

India: A Nationally Representative Survey.” The Lancet 379 
(9828): 1807–16. doi:10.1016/S0140-6736(12)60358-4.

E arly Breast Cancer Trialists’ Collaborative Group, Writing 
Committee, R. Peto, C. Davies, J. Godwin, R. Gray, 
and others. 2012. “Comparisons between Different 
Polychemotherapy Regimens for Early Breast Cancer: 
Meta-Analyses of Long-Term Outcome among 100,000 
Women in 123 Randomised Trials.” The Lancet 379 (9814): 
432–44. doi:10.1016/S0140-6736(11)61625-5.

— ——. Forthcoming. “Aromatase Inhibitors vs. Tamoxifen 
in Early Breast Cancer: Patient-Level Meta-Analysis of the 
Randomised Trials.” The Lancet.

F erlay, J., I. Soerjomataram, R. Dikshit, S. Eser, C. Mathers, and 
others. 2015. “Cancer Incidence and Mortality Worldwide: 
Sources, Methods and Major Patterns in GLOBOCAN 
2012.” International Journal of Cancer 136 (5): E359–86. 
doi:10.1002/Ijc.29210.

F oley, K. M., J. L. Wagner, D. E. Joranson, and H. Gelband. 
2006. “Pain Control for People with Cancer and AIDS.” In 
Disease Control Priorities in Developing Countries, edited 
by D. T. Jamison, J. Breman, A. R. Measham, G. Alleyne, 
M. Claeson, and others. 2nd ed. New York: Oxford 
University Press and World Bank.

G avi. 2013. “Millions of Girls in Developing Countries To Be 
Protected against Cervical Cancer Thanks to New HPV 
Vaccine Deals.” Gavi, the Vaccine Alliance.

G elband, H., C.-J. Chen, W. Chen, S. Franceschi, A. Hall, 
and others. 2015. “Liver Cancer.” In Disease Control 
Priorities: Volume 3, Cancer, edited by H. Gelband, P. Jha, 
R. Sankaranarayanan, and S. Horton. 3rd ed. Washington, 
DC: World Bank.

G insberg, G. M., S. S. Lim, J. A. Lauer, B. P. Johns, and 
C. R. Sepulveda. 2010. “Prevention, Screening and 
Treatment of Colorectal Cancer: A Global and Regional 
Generalized Cost Effectiveness Analysis.” Cost Effectiveness 
and Resource Allocation 8: 2. doi:10.1186/1478-7547-8-2.

G oldie, S. J., L. Gaffikin, J. D. Goldhaber-Fiebert, A. Gordillo-
Tobar, C. Levin, and others. 2005. “Cost-Effectiveness of 
Cervical-Cancer Screening in Five Developing Countries.” 
New England Journal of Medicine 353 (20): 2158–68. 
doi:10.1056/Nejmsa044278.

G ospodarowicz, M. K., J. Trypuc, A. D’Cruz, J. Khader, S. Omar, 
and others. 2015. “Cancer Services and the Comprehensive 
Cancer Care Center.” In Disease Control Priorities: Volume 3, 
Cancer, edited by H. Gelband, P. Jha, R. Sankaranarayanan, 
and S. Horton. 3rd ed. Washington, DC: World Bank.

G oss, Paul E., Brittany L. Lee, T. Badovinac-Crnjevic, 
K. Strasser-Weippl, Y. Chavarri-Guerra, and others. 2013. 
“Planning Cancer Control in Latin America and the 
Caribbean.” The Lancet Oncology 14 (5): 391–436.

G reenberg, D., C. Earle, C. H. Fang, A. Eldar-Lissai, and 
P. J. Neumann. 2010. “When Is Cancer Care Cost-Effective? 
A Systematic Overview of Cost-Utility Analyses in 
Oncology.” Journal of the National Cancer Institute 102 (2): 
82–8. doi:10.1093/Jnci/Djp472.

G riffiths, U. K., G. Hutton, and E. Das Dores Pascoal. 2005. 
“The Cost-Effectiveness of Introducing Hepatitis B Vaccine 
into Infant Immunization Services in Mozambique.” 



 Summary 19

Health Policy Planning 20 (1): 50–59. doi:10.1093/Heapol 
/Czi006.

Groopman, J. D., T. W. Kensler, and C. P. Wild. 2008. 
“Protective Interventions to Prevent Aflatoxin-Induced 
Carcinogenesis in Developing Countries.” Annual Review 
of Public Health 29: 187–203. http://www.ncbi.nlm.nih 
.gov/pubmed/17914931.

G upta, S., S. C. Howard, S. P. Hunger, F. G. Antillon, 
M. L. Metzger, and others. 2015. “Childhood Cancers.” 
In Disease Control Priorities: Volume 3, Cancer, edited by 
H. Gelband, P. Jha, R. Sankaranarayanan, and S. Horton. 
3rd ed. Washington, DC: World Bank.

G upta, S., R. Rivera-Luna, R. C. Ribeiro, and S. C. Howard. 
2014. “Pediatric Oncology as the Next Global Child 
Health Priority: The Need for National Childhood Cancer 
Strategies in Low- and Middle-Income Countries.” PloS 
Med 11 (6): E1001656. doi:10.1371/Journal.Pmed.1001656.

H amid, S. A., S. M. Ahsan, and A. Begum. 2014. “Disease-
Specific Impoverishment Impact of Out-of-Pocket 
Payments for Health Care: Evidence from Rural Bangladesh.” 
Applied Health Economics and Health Policy 12 (4): 421–33. 
doi:10.1007/S40258-014-0100-2.

H ewitt, M., S. Greenfield, and E. Stovall. 2005. From 
Cancer Patient to Cancer Survivor: Lost in Transition. 
Washington, DC: Institute of Medicine and National 
Research Council.

H oang Lan, N., W. Laohasiriwong, J. F. Stewart, N. D. Tung, 
and P. C. Coyte. 2013. “Cost of Treatment for Breast 
Cancer in Central Vietnam.” Global Health Action 6: 18872. 
doi:10.3402/Gha.V6i0.18872.

H orton, S., and C. L. Gauvreau. 2015. “Cancer in Low- and 
Middle-Income Countries: An Economic Overview.” In 
Disease Control Priorities: Volume 3, Cancer, edited by 
H. Gelband, P. Jha, R. Sankaranarayanan, and S. Horton. 
3rd ed. Washington, DC: World Bank.

I ARC (International Agency for Research on Cancer). 1994. 
“Mongraphs on the Evaluation of Carcinogenic Risks 
to Humans: Volume 61, Schistosomes, Liver Flukes and 
Helicobacter Pylori.” Lyon, IARC, France.

———. 2012. “Mongraphs on the Evaluation of Carcinogenic 
Risks to Humans: Volume 100.” Lyon, IARC, France.

———. 2014. “World Cancer Report 2014.” In World Cancer 
Report, edited by B. W. Stewart and C. P. Wild. Geneva: IARC.

IHME (Insti tute for Health Metrics and Evaluation). 2012. 
Financing Global Health 2012: The End of the Golden Age? 
Seattle: IHME.

Ilbawi, A. M., E. M. Einterz, and D. Nkusu. 2013. “Obstacles to 
Surgical Services in a Rural Cameroonian District Hospital.” 
World Journal of Surgery 37 (6): 1208–15. doi:10.1007 
/ S00268-013-1977-X.

Insinga, R.  P., E. J. Dasbach, E. H. Elbasha, A. Puig, and 
L. M. Reynales-Shigematsu. 2007. “Cost-Effectiveness of 
Quadrivalent Human Papillomavirus (HPV) Vaccination 
in Mexico: A Transmission Dynamic Model-Based 
Evaluation.” Vaccine 26 (1): 128–39. doi:10.1016/J 
.Vaccine.2007.10.056.

Jaffray, D.  A., and M. K. Gospodarowicz. 2015. “Radiation 
Therapy for Cancer.” In Disease Control Priorities: Volume 3, 

Cancer, edited by H. Gelband, P. Jha, R. Sankaranarayanan, 
and S. Horton. 3rd ed. Washington, DC: World Bank.

Jamison, D.  T., J. G. Breman, A. R. Measham, G. Alleyne, 
M. Claeson, and others. 2006. Disease Control Priorities 
in Developing Countries. 2nd ed. Washington, DC: Oxford 
University Press and World Bank.

Jamison, D. T. 2015. “Disease Control Priorities, 3rd edition: 
Improving Health and Reducing Poverty.” The Lancet 
Feb 4. doi: 10.1016/S0140-6736(15)60097-6. doi: 10.1016/
s0140-6736(15)60097-6

Jamison, D. T., P. Jha, V. Malhotra, and S. Verguet. 2011. 
“The 20th Century Transformation of Human Health: 
Its Magnitude and Value.” In How Much Have Global 
Problems Cost The World? A Scorecard From 1900–2050, 
edited by B. Lomborg. Cambridge, U.K:. Cambridge 
University Press.

Jamison, D.  T., W. Mosley, A. R. Measham, and J. Bobadilla, eds. 
1993. Disease Control Priorities in Developing Countries. 1st 
ed. New York: Oxford University Press.

Jamison, D.  T., L. H. Summers, G. Alleyne, K. J. Arrow, 
S. Berkley, and others. 2013. “Global Health 2035: A World 
Converging within a Generation.” The Lancet 382 (9908): 
1898–955. doi:10.1016/S0140-6736(13)62105-4.

Jha, P. 200 9. “Avoidable Global Cancer Deaths and Total Deaths 
from Smoking.” Nature Reviews Cancer 9 (9): 655–64. 
doi:10.1038/Nrc2703.

———. 2015. “Deaths and Taxes: Stronger Global Tobacco 
Control by 2025.” The Lancet 385 (9972): 918–20. 
doi:10.1016/S0140-6736(15)60464-0.

Jha, P., F. J. Ch aloupka, J. Moore, V. Gajalakshmi, P. C. Gupta, 
and others. 2006. “Tobacco Addiction.” In Disease Control 
Priorities in Developing Countries, edited by D. T. Jamison, 
J. G. Breman, A. R. Measham, G. Alleyne, M. Claeson, and 
others. 2nd ed. Washington, DC: Oxford University Press 
and World Bank.

Jha, P., and R. Lax minarayan. 2009. Choosing Health: An 
Entitlement for All Indians. Toronto: Centre for Global 
Health Research.

Jha, P., M. Maclennan, A. Yurekli, C. Ramasundarahettige, 
K. Palipudi, and others. 2015. “Global Hazards of Tobacco, 
Benefits of Cessation and of Taxation of Tobacco.” In 
Disease Control Priorities: Volume 3, Cancer, edited by 
H. Gelband, P. Jha, R. Sankaranarayanan, and S. Horton. 
3rd ed. Washington, DC: World Bank.

Jha, P., and R. Pet o. 2014. “Global Effects of Smoking, of 
Quitting, and of Taxing Tobacco.” New England Journal of 
Medicine 370 (1): 60–68. doi:10.1056/Nejmra1308383.

John, R. M., H. Y.  Sung, W. B. Max, and H. Ross. 2011. 
“Counting 15 Million More Poor in India, Thanks to 
Tobacco.” Tobacco Control 20 (5): 349–52. doi:10.1136 
/ Tc.2010.040089.

Kawai, K., G. T. De  Araujo, M. Fonseca, M. Pillsbury, and 
P. K. Singhal. 2012. “Estimated Health and Economic Impact 
of Quadrivalent HPV (Types 6/11/16/18) Vaccination 
in Brazil Using a Transmission Dynamic Model.” BMC 
Infectious Diseases 12: 250. doi:10.1186/1471-2334-12-250.

Kim, S. Y., J. A. S alomon, and S. J. Goldie. 2007. “Economic 
Evaluation of Hepatitis B Vaccination in Low-Income 

http://www.ncbi.nlm.nih.gov/pubmed/17914931
http://www.ncbi.nlm.nih.gov/pubmed/17914931


20 Cancer

Countries: Using Cost-Effectiveness Affordability Curves.” 
Bulletin of the World Health Organization 85 (11): 833–42.

Knaul, F. M., E. Go nzalez-Pier, O. Gomez-Dantes, D. Garcia-
Junco, H. Arreola-Ornelas, and others. 2012. “The Quest 
for Universal Health Coverage: Achieving Social Protection 
for All in Mexico.” The Lancet 380 (9849): 1259–79. 
doi:10.1016/S0140-6736(12)61068-X.

Knaul, F. M., J. R.  Gralow, R. Atun, and A. Bhadalia, eds. 
2011. Closing the Cancer Divide: An Equity Imperative. 
Cambridge, MA: Harvard Global Equity Initiative and 
Harvard University Press.

Knaul, F., S. Horto n, P. Yerramilli, H. Gelband, and R. Atun. 
2015. “Financing Cancer Care in Low-Resource Settings.” 
In Disease Control Priorities: Volume 3, Cancer, edited by 
H. Gelband, P. Jha, R. Sankaranarayanan, and S. Horton. 
3rd ed. Washington, DC: World Bank.

Levin, C. E., M. Sharma, Z. Olson, S. Verguet, J. F. Shi, and 
others. 2015. “An Ext ended Cost-Effectiveness Analysis of 
Publicly Financed HPV Vaccination to Prevent Cervical 
Cancer in China.” In Disease Control Priorities: Volume 3, 
Cancer, edited by H. Gelband, P. Jha, R. Sankaranarayanan, 
and S. Horton. 3rd ed. Washington, DC: World Bank.

 Mallath, M. K., D. G. Taylor, R. A. Badwe, G. K. Rath, V. Shanta, 
and others. 2014. “The Growing Burden of Cancer in India: 
Epidemiology and Social Context.” The Lancet Oncology 
15 (6): E205–12. doi:10.1016/S1470-2045(14)70115-9.

 Metzger, M. L., S. C. Howard, L. C. Fu, A. Pena, R. Stefan, and 
others. 2003. “Outcome of Childhood Acute Lymphoblastic 
Leukaemia in Resource-Poor Countries.” The Lancet 
362 (9385): 706–08. doi:10.1016/S0140-6736(03)14228-6.

 Mock, C. N., P. Donkor, A. Gawande, D. T. Jamison, M. E. Kruk, 
and others. 2015. “Essential Surgery: Key Messages from 
Disease Control Priorities, (third edition).” The Lancet 
(Feb 4. pii: S0140-6736(15)60091-5.). doi:10.1016/
S0140-6736(15)60091-5.

 Montero, A. J., K. Avancha, S. Gluck, and G. Lopes. 2012. 
“A Cost-Benefit Analysis of Bevacizumab in Combination 
with Paclitaxel in the First-Line Treatment of Patients 
with Metastatic Breast Cancer.” Breast Cancer Research and 
Treatment 132 (2): 747–51. doi:10.1007/S10549-011-1919-Y.

 Monteiro, C. A., T. M. Cavalcante, E. C. Moura, R. M. Claro, 
and C. L. Szwarcwald. 2007. “Population-Based Evidence 
of a Strong Decline in the Prevalence of Smokers in Brazil 
(1989–2003).” Bulletin of the World Health Organization 
85 (7): 527–34.

Musgrove, P. 1996. “Public and Private Roles in Health: Theory 
and Financing Patterns.” Health, Nutrition and Population 
Discussion Paper. World Bank, Washington, DC.

 Norheim, O. F., P. Jha, K. Admasu, T. Godal, R. J. Hum, and 
 others. 2014. “Avoiding 40% of the Premature Deaths in 
Each Country, 2010–30: Review of National Mortality 
Trends to Help Quantify the UN Sustainable Development 
Goal for Health.” The Lancet 385 (9964): 239–52. doi:10.1016 
/ S0140-6736(14)61591-9.

 OECD (Organisation for Economic Co-Operation and 
Development). 2013. Cancer Care: Assuring Quality to Improve 
Survival. Health Policy Studies, OECD.

 Ozawa, S., A. Mirelman, M. L. Stack, D. G. Walker, and 
O. S. Levine. 2012. “Cost-Effectiveness and Economic 
Benefits of Vaccines in Low- and Middle-Income Countries: 
A Systematic Review.” Vaccine 31 (1): 96–108. doi:10.1016/J 
.Vaccine.2012.10.103.

 Peabody, J. W., M. M. Taguiwalo, D. A. Robalino, and J. Frenk. 
2006. “Improving the Quality of Care in Developing 
Countries.” In Disease Control Priorities in Developing 
Countries, edited by D. T. Jamison, J. Breman, A. R. Measham, 
G. Alleyne, M. Claeson, and others. 2nd ed. New York: 
Oxford University Press and World Bank.

 Piot, P., and T. C. Quinn. 2013. “Response to the AIDS 
Pandemic: A Global Health Model.” New England Journal of 
Medicine 368 (23): 2210–18. doi:10.1056/Nejmra1201533.

 Pontén, J., H.-O. Adami, R. Bergstrom, J. Dillner, L-G. Friberg, 
and others. 1995. “Strategies for Global Control of Cervical 
Cancer.” International Journal of Cancer 60: 1–26.

P raditsitthikorn, N., Y. Teerawattananon, S. Tantivess, 
S. Limwattananon, A. Riewpaiboon, and others. 2011. 
“Economic Evaluation of Policy Options for Prevention and 
Control of Cervical Cancer in Thailand.” Pharmacoeconomics 
29 (9): 781–806. doi:10.2165/11586560-000000000-00000.

P rakash, C. 2003. “Crucial Factors that Influence 
Cost-Effectiveness of Universal Hepatitis B Immunization 
in India.” International Journal of Technology Assessment in 
Health Care 19 (1): 28–40.

P ramesh, C., R. Badwe, and R. Sinha. 2014. “The National Cancer 
Grid of India.” Indian Journal of Medical and Paediatric 
Oncology 35 (3): 226–27. doi:10.4103/0971-5851.142040.

R abeneck, L., S. Horton, A. G. Zauber, and C. Earle. 2015. 
“Colorectal Cancer.” In Disease Control Priorities: Volume 3, 
Cancer, edited by H. Gelband, P. Jha, R. Sankaranarayanan, 
and S. Horton. 3rd ed. Washington, DC: World Bank.

R ao Seshadri, S., P. Jha, P. Sati, C. Gauvreau, U. Ram, and 
others. 2015. Karnataka’s Roadmap to Improved Health: 
Cost Effective Solutions to Address Priority Diseases, Reduce 
Poverty and Increase Economic Growth. Report, Azim Premji 
University, Bangalore, India.

R odgers, M., M. Soares, D. Epstein, H. Yang, D. Fox, and others. 
2011. “Bevacizumab in Combination with a Taxane for the 
First-Line Treatment of HER2-Negative Metastatic Breast 
Cancer.” Health Technology Assessment 15 (Suppl 1): 1–12. 
doi:10.3310/Hta15suppl1/01.

S al omon, J. A., N. Carvalho, C. Gutierrez-Del gado, R. Orozco, 
A. Mancuso, and others. 2012. “Inte rvention Strategies 
to Reduce the Burden of Non-Communicable Diseases 
in Mexico: Cost Effectiveness Analysis.” BMJ 344: E355. 
doi:10.1136/Bmj.E355.

S anka ranarayanan, R., B. M. Nene, S. S. Shastri, K. Jayant, 
R. Muwonge, and others. 2009. “HPV Screening for Cervical 
Cancer in Rural India.” New England Journal of Medicine 
360 (14): 1385–94. doi:10.1056/Nejmoa0808516.

S ankaranarayanan, R., K. Ramadas, H. Amarasinghe, 
S. Subramanian, and N. Johnson. 2015. “Oral Cancer.” 
In Disease Control Priorities: Volume 3, Cancer, edited by 
H. Gelband, P. Jha, R. Sankaranarayanan, and S. Horton. 
3rd ed. Washington, DC: World Bank.



 Summary 21

S eya, M. J., S. F. Gelders, O. U. Achara, B. Milani, and 
W. K. Scholten. 2011. “A First Comparison between the 
Consumption of and the Need for Opioid Analgesics at 
Country, Regional, and Global Levels.” Journal of Pain & 
Palliative Care Pharmacotherapy 25 (1): 6–18. doi:10.3109 
/15360288.2010.536307.

S hisana, O., T. Rehle, J. Louw, N. Zungu-Dirwayi, P. Dana, 
and others. 2006. “Public Perceptions on National Health 
Insurance: Moving towards Universal Health Coverage in 
South Africa.” South Africa Medical Journal 96 (9): 814–18.

S loan, F. A., and H. Gelband. 2007. Cancer Control Opportunities 
in Low- and Middle-Income Countries. Washington, DC: 
National Academy Press.

S ullivan, T., R. Sullivan, and O. M. Ginsburg. 2015. “Screening 
for Cancer: Considerations for LMICs.” In Disease Control 
Priorities: Volume 3, Cancer, edited by H. Gelband, P. Jha, 
R. Sankaranarayanan, and S. Horton. 3rd ed. Washington, 
DC: World Bank.

T appenden, P., R. Jones, S. Paisley, and C. Carroll. 2007. 
“Systematic Review and Economic Evaluation of 
Bevacizumab and Cetuximab for the Treatment of 
Metastatic Colorectal Cancer.” Health Technology 
Assessment 11 (12): 1–128: III–IV.

T ermrungruanglert, W., P. Havanond, N. Khemapech, 
S. Lertmaharit, S. Pongpanich, and others. 2012. “Model for 
Predicting the Burden and Cost of Treatment in Cervical 
Cancer and HPV-Related Diseases in Thailand.” European 
Journal of Gynaecological Oncology 33 (4): 391–94.

T rimble, E. L., P. Rajaraman, A. Chao, T. Gross, C. Levin, and 
others. 2015. “Cancer Research: The Need for National 
Commitment.” In Disease Control Priorities: Volume 3, 
Cancer, edited by H. Gelband, P. Jha, R. Sankaranarayanan, 
and S. Horton. 3rd ed. Washington, DC: World Bank.

U ICC (Union for International Cancer Control). Global Task 
Force on Radiotherapy for Cancer Control. http://gtfrcc.org/.

U N (United Nations). 2015. Sustainable Development Goals. 
http://sustainabledevelopment.un.org/?menu=1300.

U NPD (United Nations Population Division). 2012. World 
Population Prospects: The 2012 Revision. New York: UNPD.

U.S. Preventive Services Task Force. 2012. Prostate Cancer: 
Screening, May 2012: Final Recommendation Statement. 
http:// www.uspreventiveservicestaskforce.org/page 
/document /recommendationstatementfinal/prostate 
-cancer- screening.

V an Walbeek, C. 2005. “Tobacco Control in South Africa.” 
Promotion and Education 12 (Suppl 4): 25–8. doi:10.1177/1
0253823050120040107.

V anni, T., P. Mendes Luz, A. Foss, M. Mesa-Frias, and 
R. Legood. 2012. “Economic Modelling Assessment of 
the HPV Quadrivalent Vaccine in Brazil: A Dynamic 
Individual-Based Approach.” Vaccine 30 (32): 4866–71. 
doi:10.1016/J.Vaccine.2012.04.087.

V armus, H., and E. L. Trimble. 2011. “Integrating Cancer 
Control into Global Health.” Science Translational Medicine 
3 (101): 101cm28. doi:10.1126/Scitranslmed.3002321.

V erguet, S., C. L. Gauvreau, S. Mishra, M. Maclennan, 
S. M. Murphy, and others. 2015. “The Consequences 
of Tobacco Tax on Household Health and Finances in 
Rich and Poor Smokers in China: An Extended Cost-
Effectiveness Analysis.” The Lancet Global Health 3 (4): 
E206–16. doi:10.1016/S2214-109x(15)70095-1.

V erguet, S., R. Laxminarayan, and D. T. Jamison. 2015. 
“Universal Public Finance of Tuberculosis Treatment in 
India: An Extended Cost-Effectiveness Analysis.” Health 
Economics 24 (3): 318–32. doi:10.1002/Hec.3019.

W HO (World Health Organization). 2000. The World Health 
Report 2000: Health Systems: Improving Performance. 
Geneva: WHO.

———. 2011a. Global Status Report on Non-Communicable 
Diseases 2010. Geneva: WHO.

———. 2011b. Scaling Up Action against Non-Communicable 
Diseases: How Much Will It Cost? Geneva: WHO.

———. 2011c. “Final Meeting Report and Recommendations.” 
Immunization Practices Advisory Committee, WHO, 
11–13 April. http://www.who.int /immunization/policy 
/ committees/ipac_2011_april _report.pdf?ua=1.

———. 2012. Global Health Estimates 2012. http://www.who 
.int/healthinfo/global_burden_disease/en/.

———. 2013. WHO Report on the Global Tobacco Epidemic 
2013. Geneva: WHO.

World Bank. 2014a.  Country and Lending Groups. http://data 
.worldbank.org/about/country-and-lending-groups.

———. 2014b. World B ank Development Indicators 2014. Table 
2.15, Health Systems. http://wdi.worldbank.org/table/2.15.

Zelle, S. G., K. M.  Nyarko, W. K. Bosu, M. Aikins, L. M. Niens, and 
others. 2012. “Costs, Effects and Cost-Effectiveness of Breast 
Cancer Control in Ghana.” Tropical Medicine & International 
Health 17 (8): 1031–43. doi:10.1111/J.1365-3156.2012.03021.X.

http://gtfrcc.org/
http://sustainabledevelopment.un.org/?menu=1300
http://www.who.int/healthinfo/global_burden_disease/en/
http://www.who.int/healthinfo/global_burden_disease/en/
http://data.worldbank.org/about/country-and-lending-groups
http://data.worldbank.org/about/country-and-lending-groups
http://wdi.worldbank.org/table/2.15
http://www.uspreventiveservicestaskforce.org/page/document/recommendationstatementfinal/prostate-cancer-screening
http://www.uspreventiveservicestaskforce.org/page/document/recommendationstatementfinal/prostate-cancer-screening
http://www.uspreventiveservicestaskforce.org/page/document/recommendationstatementfinal/prostate-cancer-screening
http://www.who.int/immunization/policy/committees/ipac_2011_april_report.pdf?ua=1
http://www.who.int/immunization/policy/committees/ipac_2011_april_report.pdf?ua=1



